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8Duplex surveillance of autogenous infrainguinal
bypass grafts is widely accepted as an important
method of improving graft patency and limb salvage
rates.1-12 The optimal frequency and intensity of
graft surveillance, however, remains controversial.
Multiple investigators have demonstrated that most
intrinsic vein graft lesions develop in the first 12 to
18 months after implantation.13-19 Therefore, some
authors have recommended aggressive duplex graft
surveillance for the first 1 to 2 years and suggested
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Purpose: Although duplex surveillance of infrainguinal bypass grafts is widely accepted,
the optimal frequency and intensity of graft surveillance remains controversial. Earlier
reports have suggested that grafts can be stratified into high-risk and low-risk groups
based on the presence or absence of early graft flow disturbances. The purpose of this
study was to provide long-term data in determining whether early graft flow distur-
bances detected by means of duplex scanning can predict the development of intrinsic
vein graft stenosis.
Methods: We reviewed a series of patients undergoing prospective duplex graft surveil-
lance after autogenous infrainguinal bypass grafting procedures from 1987 to 1997.
Patients included in the study underwent at least one duplex scan within 3 months of
graft implantation and were observed for a minimum of 6 months. Grafts were catego-
rized as abnormal when a focal flow disturbance with a peak systolic velocity greater
than 150 cm/s was identified within 3 months of graft implantation. 
Results: Of 341 vein grafts in 296 patients who met inclusion criteria, 89 grafts (26%)
required revision for intrinsic stenosis; the mean follow-up period was 35 months
(range, 6 months to 10 years). Early flow disturbances were detected in 84 (25%) grafts.
Grafts with early flow disturbances were more likely to ultimately require revision (43%
vs 21%; P = .0001) and required initial revision earlier (8 months vs 16 months; P =
.019). Eighty-two percent of initial graft revisions occurred in the first 2 postoperative
years; 69% occurred in the first year. However, an annual 2% to 4% incidence of late-
appearing graft stenosis persisted during long-term follow-up. An additional 24 patients
(7% of grafts) required an inflow or outflow reconstruction. 
Conclusion: Grafts with early postoperative flow disturbances detected by means of
duplex scanning have nearly three times the incidence of graft-threatening stenosis and
an earlier requirement for revision, when compared with normal grafts. This suggests
that the biology and etiology of these lesions may differ. These data support not only
aggressive efforts to detect early graft lesions to stratify grafts at highest risk, but also
continued lifelong graft surveillance to detect late-appearing lesions, inflow and outflow
disease progression, and maximize graft patency. (J Vasc Surg 1999;30:8-15.)
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that surveillance beyond this time frame is not indi-
cated.20,21 Other authors insist that vigorous graft
surveillance be continued indefinitely, citing a low
but persistent rate of developing intrinsic graft
stenoses.22,23 Previous work by the senior author24
and others23,25,26 suggests that grafts can be strati-
fied into high-risk and low-risk groups based on the
presence or absence of early graft flow disturbances.
Nearly all previous studies were limited by the lack
of long-term follow-up. The purpose of this study
was to provide long-term data in determining
whether grafts with early flow disturbances are asso-
ciated with an increased risk of graft revision and
whether risk stratification based on early duplex
scans is useful. 
METHODS 
We retrospectively reviewed the records of all
patients who underwent autogenous infrainguinal
bypass grafting procedures at The University
Medical Center in Tucson, Ariz, and Wilford Hall
Medical Center at Lackland AFB, Tex, from January
1, 1987, through December 31, 1997. All patients
who underwent autogenous infrainguinal bypass
grafting procedures, had at least one duplex exami-
nation within the first 3 months after graft implanta-
tion, and were observed for a minimum of 6 months
were included in the study. Patients were excluded
from analysis if they failed to undergo an early
duplex scan, lacked at least 6 months of follow-up,
underwent infrainguinal reconstructions for trauma,
or had prosthetic bypass grafts placed.
During the study period, patients were enrolled
in a prospective graft surveillance protocol that was
established at both institutions by the senior
author; this included history, physical examination,
ankle/brachial indices, and color-flow duplex exami-
nation of the bypass graft at 2 weeks and 3, 6, 9, 12,
18, and 24 months, and annually thereafter. From
1987 to 1988, color-flow duplex examination was not
available, and the grafts were evaluated with peak sys-
tolic velocity (PSV) measurements at three graft sites
(proximal, mid, and distal graft). Since 1989, the grafts
and adjacent native arteries were examined in their
entirety with color-flow Doppler. The duplex scans
were performed by means of a 7.4 MHZ transducer
with an HDI 3000 ultrasound scanning machine or a
7.5 MHZ transducer and a 5 MHZ pulsed Doppler
with an Ultramark 8 or 9 ultrasound scanning machine
(Advanced Technology Laboratories; Bothel, Wash).
The grafts were interrogated with the angle of inso-
nation corrected to 60 degrees.
A decrease in ankle/brachial index of greater
than 0.15, a drop in PSV to less than 40 cm/s, or a
focal increase to greater than 300 cm/s with a veloc-
ity ratio greater than 3.5 were the noninvasive crite-
ria for a failing graft.27 A board-certified vascular
surgeon reviewed the noninvasive studies, correlated
them with the clinical examination, and determined
when arteriography and possible graft revision were
indicated. Arteriography was usually performed
before the graft revision. When preoperative arteri-
ography was not performed, mandatory intraopera-
tive arteriography was performed. Revision proce-
dures are listed in Table I.
The patient’s age, sex, atherosclerotic risk fac-
tors, indication for operation, type of bypass graft
conduit, subsequent duplex scans graft patency, limb
loss, and subsequent graft revisions were recorded.
As previously defined,24 grafts were categorized as
abnormal if a focal flow disturbance with a PSV
greater than 150 cm/s was identified within the first
3 months of graft implantation. 
Data were entered into a Microsoft Excel 97
database (Microsoft, Redmond, Wash). Graft paten-
cy rates were calculated by means of life table analy-
sis. Differences in revision rates between grafts with
abnormal early scan results and those with normal
early scan results were calculated with the chi-square
test. The differences in the mean time to revision
were calculated by means of the independent-sam-
ples t test. Multivariate and univariate logistic regres-
sion analysis were performed to determine risk fac-
tors for graft revision. Statistical analysis was per-
formed with SPSS (version 8.0; SPSS, Chicago, Ill).
RESULTS 
Of the 610 autogenous infrainguinal bypass
grafting procedures performed during the study
Table I. Frequency of type of revision procedures
for intrinsic graft stenosis
Revision procedure Number (%)
Patch angioplasty 45 (35)
Interposition graft 34 (24)
Percutaneous angioplasty 19 (14)
Jump graft 18 (13)
Reimplantation 5 (4)
Ligation of AVF 4 (3)
Excision of valve 4 (3)
Thrombectomy 3 (2)
Repair pseudoaneurysm 2 (1)
Not recorded 1 (1)
Total 138
AVF, Arteriovenous fistula.
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period, 341 grafts in 296 patients (56%) met inclu-
sion criteria, 89 at The University Medical Center
and 252 at Wilford Hall Medical Center. Reasons for
exclusion were as follows: 149 grafts (55%) were fol-
lowed up less than 6 months; 76 (28%) failed to
undergo initial duplex surveillance within 3 months
of implantation; 23 (9%) had no follow-up duplex
examination; 17 (6%) developed permanent throm-
bosis within 6 months; and four (1%) required
amputation of the limb within 6 months. 
The series comprised 214 men and 82 women
with a mean age of 66 years (range, 31 to 91 years).
Pertinent risk factors included a history of tobacco
abuse in 57% of patients, hypertension (53%), diabetes
mellitus (44%), hyperlipidemia (23%), coronary artery
disease (33%), and end-stage renal disease (3%). The
indications for revascularization included 97 patients
(28%) with claudication, 86 (25%) with rest pain, 95
(28%) with nonhealing ulcers, 35 (10%) with gan-
grene, 25 (7%) with popliteal artery aneurysm, and
three (1%) with infrainguinal bypass graft infection.
The bypass graft types were as follows: 90 (26%)
femoral above-knee popliteal; 105 (31%) femoral below-
knee popliteal; 108 (32%) femoral-infrapopliteal; and
38 (11%) popliteal-distal. Reversed greater saphenous
vein was used in 267 grafts (79%), in-situ vein in 39
patients (11%), and spliced or alternative conduits in
35 patients (10%). The mean follow-up period was 35
months (range, 6 to 117 months). 
A total of 116 grafts (34%) required 167 revision
procedures for 186 lesions. Of the lesions requiring
revision, 138 (74%) were intrinsic graft lesions in 89
grafts, and 48 (26%) were extrinsic lesions. Three of
the graft revisions (2%) were for grafts that had
thrombosed and were reopened with either uroki-
nase or thrombectomy, but no hemodynamically sig-
nificant lesion was found. Five patients required
amputation, two of these patients had patent grafts.
The distribution of graft stenoses was categorized
according to a previously reported method (Table
II).28 Of the 89 grafts revised for intrinsic lesions, 63
(71%) required a single revision, 21 (24%) required
two revisions, three (3%) required three revisions,
one (1%) required four revisions, and one (1%)
required five revisions.
Early flow disturbances were detected in 84
(25%) grafts; 43% of these grafts required at least one
revision for intrinsic graft stenosis caused by progres-
sion to high-grade stenosis. This revision rate was sig-
nificantly higher than the remaining 257 (75%) grafts
with normal early scan results, 21% of which eventu-
ally required revision (P = .0001; odds ratio [OR] =
2.89; 95% CI = 1.70 to 4.89). Additionally, grafts
with early abnormal results by means of duplex scans
were more likely to require multiple revisions; 14
(17%) required two or more revisions, compared
with 13 (5%) grafts with normal early scan results (P
= .0046; OR = 3.18; 95% CI = 1.43 to 7.07).
Patients with early abnormal scan results required
revision for intrinsic lesions significantly earlier than
those with early normal scan results (Fig 2). Those
with early abnormal scan results required initial revi-
sion at a mean of 8 months, whereas grafts with nor-
mal early postoperative scan results had a mean time to
initial revision of 16 months (P = .019; 95% CI = 1.35
to 14.60). The mean follow-up period was shorter in
the early abnormal group (25.5 months) than the early
normal group (38 months). The 5-year primary, assist-
ed primary, and secondary patency rates for the early
abnormal group were 32%, 79%, and 88%, respective-
ly, compared with 68%, 86%, and 89%, respectively, for
the early normal group (Figs 1 through 3).
Most of the early flow disturbances (69; 82%)
were detected by means of the initial postoperative
duplex scan; 59 (85%) of these were obtained with-
in the first 6 weeks of graft implantation. Of the 84
grafts with early flow disturbances, 35 (41%)
required revision at the site of the initially detected
abnormality, nine (11%) resolved but required revi-
sion for a new lesion in a different area, 28 (34%)
resolved and did not require revision, six (7%)
occluded before revision, and six (7%) were not
revised and had not resolved by the time of the final
duplex scan. Five of the nine revisions that were per-
Table II. Distribution and frequency of graft lesions requiring revision
Intrinsic vein graft Extrinsic
Proximal Mid Distal Inflow artery Outflow artery Other
Primary 44 (32%) 35 (26%) 37 (27%) 31 (61%) 13 (25%) 4 (8%)
Recurrent 10 (7%) 6 (4%) 5 (4%) 2 (4%) 0 (0%) 1 (2%)
Total 54 (39%) 41 (30%) 42 (31%) 33 (65%) 13 (25%) 5 (10%)
Proximal, Proximal juxta-anastomotic region; mid, mid-graft region; distal, distal juxta-anastomotic region.
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formed in an area other than the original site of flow
disturbance were for inflow or outflow lesions.
Most of the 89 initial graft revisions for intrinsic
lesions (82%) were performed in the first two post-
operative years; 69% were in the first year. However,
an annual 2% to 4% incidence of late-appearing ini-
tial graft stenosis persisted during long-term follow-
up (Fig 4). Additionally, 24 grafts (7%) required an
isolated inflow or outflow reconstruction (mean
time, 19.1 months), and two (0.6%) underwent
amputation without graft revision, despite a patent
graft (mean time, 19 months).
Multivariate logistic regression analysis was per-
formed to evaluate risk factors for graft revision.
Women were more likely to require graft revision than
men (P = .0497; OR = 1.74; 95% CI = 1.0006 to
3.0190). Age, a history of tobacco abuse, hyperten-
sion, hyperlipidemia, diabetes mellitus, coronary artery
disease, and end-stage renal disease were not signifi-
cant risk factors for requiring graft revision (Table III).
Univariate logistic regression analysis revealed a statis-
tically significant association between the type of
bypass graft and the revision rate. Short grafts (those
originating from the popliteal artery) were least likely
to require revision. No statistically significant differ-
ences between short grafts and femoral above-knee
popliteal bypass grafts existed. Longer grafts, such as
the femoral below-knee popliteal (P = .031; OR =
3.07; 95% CI = 1.11 to 8.53) and femoral
infrapopliteal (P = .009; OR = 3.89; 95% CI = 1.41 to
10.71), were more likely to require revision than short
popliteal-origin grafts (Table IV). The short grafts had
significantly shorter follow-up periods, however, 25.9
months versus 36.2 months (P = .002). The revision
rates were not different among the various types of
conduit (P = .096); however, both grafts with alterna-
tive conduit and in situ bypass grafts had significantly
shorter follow-up periods than reversed greater saphe-
nous vein bypass grafts (27.4 vs 36.9 months; P =
.002). Additionally, the alternative vein grafts had
poorer secondary patency rates at 30 months (73% vs
93%).
Fig 1. Primary patency rates for grafts with early (within
the first 3 months) abnormal duplex scan results, com-
pared with grafts with early normal scan results.
Fig 2. Assisted primary patency rates for grafts with early
(within the first 3 months) abnormal duplex scan results,
compared with early normal duplex scan results.
Table III. Multivariate logistic regression analysis
of risk factors for graft revision
Variable P value
Sex .050
Age .196
Tobacco use .070
Hypertension .666
Hyperlipidemia .840
Diabetes mellitus .361
Coronary artery disease .254
Renal failure .368
Table IV. Univariate logistic regression analysis
comparing revision rates of short popliteal origin
grafts with those of other graft types
Variable P value OR 95% CI
Femoral above-knee popliteal .158 2.155 0.742 to 6.261
Femoral below-knee popliteal .031 3.072 1.106 to 8.532
Femoral infrapopliteal .009 3.891 1.414 to 10.710
OR, Odds ratio.
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DISCUSSION
The development of intrinsic vein graft stenosis is
accepted as the major cause of infrainguinal vein graft
failure between 3 and 24 months after implantation.
Serial duplex surveillance has been used as a means of
detecting these developing graft lesions, allowing
timely repair before graft failure. Despite widespread
use, the optimal intensity and duration of graft sur-
veillance has not been established. The purpose of
this study was to determine if a population of grafts
could be identified as high risk and in need of closer
monitoring, whereas others, identified as low risk,
could be followed less intensively. Early flow distur-
bances have previously been associated with a higher
risk of progression to graft-threatening lesions, but
these previous reports did not have sufficient long-
term follow-up to establish this relationship. 
Capps et al22 found residual lesions that from the
time of implantation were initially categorized as 20%
to 49% stenosis were more likely to progress to
greater than 70% stenosis when compared with later-
appearing lesions that developed de novo (38% vs
13%). Nielsen et al23 reported a lower short-term
graft patency rate in grafts that developed a stenosis
within the first 3 months, when compared with the
rate in grafts that developed stenoses later (40% vs
83%). Bandyk et al25 noted a higher rate of early graft
thrombosis and need for revision in grafts with unre-
paired intraoperative flow disturbances, compared
with grafts that had normal intraoperative scan results
or grafts that underwent repair of intraoperatively
detected lesions. In an earlier study with only 12
months mean follow-up, Mills et al21 noted a 45%
revision rate at a mean time to revision of 5 months in
grafts with early flow disturbances, compared with a
3% revision rate in grafts with normal early scan
results. The current study generally confirms these
findings; approximately one fourth of all grafts harbor
early flow disturbances, of which almost half eventu-
ally required revision. This is nearly three times (OR
= 2.89) the revision rate of grafts without early flow
disturbances and at a significantly shorter interval.
Whether the early flow disturbances detected by
means of duplex graft surveillance represent residual
lesions already present in the graft from the time of
implantation or rapidly develop in response to arteri-
alization is not clear. During the study period, intra-
operative angiography was routinely performed at the
time of the initial bypass grafting procedure, and
detected lesions were repaired; however, the sensitivi-
ty of intraoperative arteriography may not be sufficient
to detect subtle lesions. Most flow disturbances in the
present study were detected by means of the initial
postoperative scan, suggesting that these may repre-
sent residual lesions already present in the conduit
from the time of implantation rather than de novo
lesions. Approximately 10% of the early flow distur-
bances resolved, but the graft still went on to require
revision at a site separate from the original flow dis-
turbance; half of these revisions were for extrinsic
lesions. An additional 34% of flow disturbances
resolved without the need for revision. Regardless of
the cause, grafts with early flow disturbances are more
likely to develop graft-threatening lesions, and lesion
progression occurs more rapidly compared with grafts
with normal early scan results. Early appearing lesions
thus appear to be more “malignant.”
Given the differences in rate and time to stenosis,
Fig 3. Secondary patency rates for grafts with early (with-
in the first 3 months) abnormal duplex scan results, com-
pared with early normal duplex scan results.
Fig 4. The percentage of grafts at risk that required an initial
revision for an intrinsic lesion is plotted in time by months. The
solid line represents the grafts with early flow disturbances; the
broken line represents grafts with normal early scan results.
was significantly shorter than that of grafts with a
femoral origin, 25.9 versus 36.2 months, respectively. 
The 31 bypass grafts (9%) performed during the
first 2 years of the study, when color-flow Doppler
was not available, demonstrated a similar incidence
of early flow abnormalities (13%), compared with
the grafts that underwent duplex examinations with
color-flow Doppler (25%).
To make objective data-based recommendations
regarding long-term surveillance protocols, more
information is needed. The frequency of appearance
and the mean time it takes a late-appearing flow dis-
turbance to progress into a lesion requiring revision
would need to be determined, as would the frequency
with which late appearing lesions regress. This study
concentrated on the behavior of early appearing flow
disturbances. Currently, we recommend early graft
surveillance studies at 2 weeks and 3 months. If an
early flow disturbance is present, the graft should be
followed closely until the flow disturbance resolves or
requires revision. Although this study was not
designed to determine the optimal frequency of graft
surveillance for these early flow disturbances, we
empirically repeat duplex scans every 6 weeks until
regression occurs or progression to criteria for inter-
vention is met when an early flow disturbance is found
with a velocity ratio higher than 2.0. If the early scan
results are normal, we recommend duplex surveillance
every 3 months for the first year, every 6 months the
second year, and annually thereafter. If late-appearing
lesions develop, closer follow-up is indicated.
CONCLUSION 
Grafts with early postoperative flow disturbances
detected by means of duplex scanning have almost
three times the incidence of graft-threatening steno-
sis, are more than three times as likely to require
multiple revisions, and have an earlier requirement
for revision, when compared with normal grafts. The
differences in frequency of revision and rate of lesion
progression between grafts with and without early
flow disturbances suggests the mechanisms associat-
ed with their development may differ. These data
support not only aggressive efforts to detect early
graft lesions to stratify grafts at highest risk, but also
continued life-long graft surveillance to detect late-
appearing lesions, inflow and outflow disease pro-
gression, and to maximize long-term graft patency. 
We thank Drs Victor Bernhard, Jeff Buehrer, David
Cull, Roy Fujitani, Glenn Hunter, and Spence Taylor for
allowing us to review data from and include some of their
patients in this study.
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these data suggest a different biologic behavior for
early and later appearing intrinsic graft lesions. It has
been hypothesized that early flow disturbances could
be associated with early platelet aggregation on areas
of intimal injury or at valve leaflet defects. During the
period of adaptation to the arterial circulation, these
early flow disturbances may be subjected to a differ-
ent milieu of growth factors and cytokines, which
predispose the abnormal area to progress more rapid-
ly into a hemodynamically significant lesion. Flow
disturbances that develop after vein adaptation/arte-
rialization has already occurred may respond differ-
ently and in a less accelerated fashion.
We do not advocate abandoning graft surveillance
after the initial high-risk period has passed. In fact, this
study provides further evidence that a low but steady
graft revision requirement persists for both intrinsic
lesions and progression of atherosclerosis in native
arteries, despite normal early duplex scan results. This
report does, however, confirm that grafts can be strat-
ified early after surgery into high-risk versus low-risk
for developing intrinsic lesions. Additionally, high-risk
grafts maintain an increased risk for the development
of multiple lesions, compared with those with normal
early duplex scan results.
Although the association of early flow distur-
bances with increased requirement for revision was
statistically significant with long-term follow-up,
this study is a retrospective review. The primary
source of data was the vascular graft surveillance
charts. Some graft revisions may have occurred at
outside institutions. Additionally, some revision
data may have been missed, because a very small
number of grafts underwent percutaneous angio-
plasty by means of interventional radiology, and the
procedures were not necessarily recorded in the
graft surveillance charts. Nevertheless, all duplex
scans were reviewed, and when hemodynamically
significant lesions were noted to have resolved with-
out apparent intervention, a search in the radiology
logs was made to determine if a graft angioplasty
had been performed.
Differences in the mean follow-up period of sub-
groups existed. The mean follow-up was shorter in
the group with early abnormal scan results than in the
early normal group. The secondary patency rates,
however, were nearly identical. A shorter mean fol-
low-up for both in situ and alternative vein sources
(27.4 months vs 36.9 months) also existed. This may
partly explain why our series did not identify a differ-
ence in revision rate among the different types of vein
conduit, contrary to other reports. Similarly, the mean
follow-up period of the grafts with a popliteal origin
DISCUSSION
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Dr J. Dennis Baker (Los Angeles, Calif). Through the
years, we have learned certain truisms about vein grafts: “bad
veins don’t last as long as good veins,” and “it’s better to fix
problem vein grafts before they thrombose.” The authors
have presented an intermediate-term experience to help fur-
ther define our approach to vein bypass graft surveillance.
The results support the short-term studies from this and
other groups. After studying the manuscript, I have four
areas of questions.
First, in retrospective studies, the selection criteria can
alter the outcome. In a study aimed at long-term results, I
was surprised to see patients included with only 6 months
of follow-up. You reported that short grafts and in situ
grafts had, on average, almost a year less follow-up. Did
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this occur because you only started performing these oper-
ations later in the series? Have you analyzed whether
either of these factors could have skewed the results?
Second, another truism is “problem veins are best fixed,
whenever possible, at the original operation.” The authors
quote Bandyk’s report of experience with intraoperative
duplex scanning that resulted in repair of 79% of the signif-
icant defects identified. In the current study, there is no
mention of completion angiography or ultrasound scanning
studies to identify existing problems with the graft. Fig 2
shows that the largest number of revisions were carried out
after the initial postoperative duplex scan. Estimating from
the data in the graph, it appears that had this group of prob-
lems been identified and repaired at the time of the bypass
grafting procedures, the incidence of revisions in the abnor-
mal vein group would be 32%, rather than 44%. Does your
group have any experience with completion studies and
immediate revision of problems, and does this practice
reduce the incidence of early flow disturbances?
Third, what are your thoughts about why many of the
flow disturbances disappear?
Finally, you state that if an early disturbance is present,
the graft should be observed closely. I presume that this
calls for additional duplex scanning. How often should
these examinations be done? In the discussion, you state as
one of your goals the determination of whether low-risk
grafts can be followed less intensively, but I am not sure
you answered this question. In the current era of having
to do more work with the same or fewer resources, it
would be nice to decrease the frequency of surveillance in
some patients if we are going to increase it in others.
Dr Daniel M Ihnat. Thank you, Dr Baker. In response
to your first question about follow-up, we included
patients with only 6 months follow-up because the 6-
month to 24-month period is when most intrinsic graft
stenoses appear. We did not want to exclude grafts with
short follow-up that required revision during this critical
period. We felt that grafts that had not been followed for
at least 6 months would not provide useful data.
Regarding the follow-up of short popliteal origin grafts,
we have been performing these bypass grafting procedures
throughout the study period, and I do not have a good
explanation for the difference in follow-up. Although the
in situ bypass graft procedures were not performed at
Wilford Hall Medical Center before 1992, they were per-
formed throughout the study period at the University
Medical Center in Tucson. Because of the shorter follow-
up period, the popliteal origin grafts and in situ grafts
most likely will have a lower revision rate than other
bypass grafts. This would not change the conclusions
about grafts with early flow disturbances, however,
because the early abnormal grafts had shorter follow-up
than the grafts with normal early scan results.
Regarding our completion studies, we routinely per-
formed completion intraoperative arteriograms at both
institutions during the entire study period. Only a small
number of grafts underwent intraoperative duplex scan-
ning. Dr Bandyk’s study demonstrated that intraoperative
duplex scanning with revision of lesions estimated to be
greater than 50% decreased the incidence of early postop-
erative graft thrombosis and early graft revision, but he
still had a 25% incidence of early flow disturbances at 3
months, a figure identical to ours. I think Dr Bandyk’s
report indicates that intraoperative duplex scanning is
more sensitive than arteriography. Currently, we do not
have the resources available at either institution to rou-
tinely perform intraoperative duplex scanning.
I am not sure why one third of the early flow distur-
bances resolved. We still are not sure what causes these early
flow disturbances. They may represent areas of platelet
aggregation, which either resolve or create abnormal shear
stress that results in myointimal hyperplasia. Some areas may
be valve leaflets that eventually remodel or develop into a
graft stenosis.
If a graft has an early flow disturbance, we repeat the
scan in 6 weeks. It’s true that we cannot currently state
which grafts require less than routine surveillance. We need
to know the frequency of late-appearing flow disturbances,
the rate at which late-appearing flow disturbances progress
into graft-threatening lesions, and the incidence of resolu-
tion of late-appearing flow disturbances. This study concen-
trated on the behavior of early flow disturbances.
